Introduction
We consider the following boundary-initial value problem The boundary condition (1.2) is nonlinear, in general nonhomogeneous, and the term H(u(0, t)) is supposed to be of the same sign as u(0, t). The nonlinear term f(u, u t ) is supposed to be Holder continuous with respect to every variable and non-decreasing with respect to the second variable. The equation (1.1) has the same form as that from [3] , but the smoothness of the nonlinear term f(u, u t ) and that of the initial values uo(x), u\(x) are less than in [3] . Then the linearization method used for the problems from [3] , [7] cannot be here used. In [1] is given a theorem of existence and uniqueness of a global solution of the problem (1.1)-(1.4) in the case of H = 0 and (1.5) f(u,u t ) = 0 < a < 1.
Such a problem governs the motion of a linear viscoelastic bar with nonlinear elastic constraints. In [4] we consider the existence, uniqueness and continuous dependence (with respect to the parameter h) of the solution to the problem (1.1)-(1.4) with In this paper, we consider two main parts. The first deals with the global existence and the uniqueness of the solution to the problem (1.1)-(1.4). Sometimes some hypotheses on / are abandoned comparing to [4] . The main tool is the Galerkin method associated with a nonlinear integral equation of Volterra type and the monotone operator generated by the nonlinear term f(u,u t ). In the second part we consider the problem (1.1)-(1.4) with the linear boundary condition (1.7) u*(0, t) = hu(0, t) + g(t), h> 0, instead of (1.2), afterwards, we study the behavior of the solution to such a problem as h tends to 0 + . In section 4 we present some numerical results.
The existence and uniqueness theorem
In this paper, we consider the equation (1.1) as an ordinary differential equation in the Banach space for u{t) which stands for u(x,t) so that we shall write , du " 
The following lemma is easy to prove. We admit the following hypotheses: 
B\ is non-decreasing function, Remark. This result is stronger than that in [4] . Indeed,the following assumptions -made in [4] for the problem (1.1)-(1.4) with (1.6) -are not needed here:
for all u £ X°°(0,T;F) and T > 0, \ (H) B 2 is a non-decreasing function. 
3=1
where c n j satisfy the following system of nonlinear differential equation 
For fixed T > 0, by the hypotheses of the theorem, the problem (2.7), (2.8) has the solution u n (t) on an interval [0, T n ). Owing to the estimations which will follow, we can take T n -T for every n. The second step (the estimations a priori). Multiplying the j-th equation in (2.7) by c' n j(t), summing with respect to j, then integrating with respect to time variable from 0 to t, by (G), (Fi), we have Then, using (2.9), (2.11), (2.13) and Lemma 2.1, we have (2.14)
where C\ is a constant depending on uq, Ui and H. We still use Lemma 2. 
The function I((s) is continuous and non-decreasing for s > 0, hence
where S(t) is the maximal solution of the Volterra integral equation
with the kernel K non-decreasing on the interval [0,T] (see [6] ). Now we need an estimation of the term |u^(0,r)| 2 dr. Put
o To prove Theorem 2.2 we need the following lemmas. 
LEMMA 2.4 (see [4] , Lemma 2 Owing to (2.19) and (2.34), and besides, by (2.38) and (2.39), we can extract from {un} a subsequence still denoted {un} such that (see [5] )
Since H is continuous, from (2.43) we have
Owing to (2.38), (2.39), (2.42), (2.45) and passing to limit in (2.7), we have u(t) satisfying the equation To prove the existence of solution u, we have to show that X = f(u, u'). Then we need the following lemma (see [1] 
v ~ \{H(u n (0,T)) + 9(r)}u' n (0,r)dT.
Passing to limit and then using (2.52), we get 
) satisfying u,veL°°(Q,T; V), u t , v t £L°°(0, T; L 2 ), u t (0,t),v t (0,t) e L 2 (0,T).
Then Since the function / is monotonically increasing with respect to the second variable, we obtain t t
(2.59) -S(X 1 (r), W '(r))<ir < -\(f(u(r),v'(r)) -f(v(r),v'(r)),w'(r))dr o o t < -j || f(u(r), V'(T)) -f(v(R), v'(T))\\.\\W'(r)\\dr.
o Using the hypothesis () with /? = 1, we have (2.60)
Consequently, from (2.57)-(2.60) we get o "-0 A special case of H gives us the following result which is stronger than that in [4] about the global existence, the hypotheses on the function / being less. 
The continuous dependence of solution
In this section we study the problem (1.1)-(1.4) with linear boundary condition (replacing (1.3) ), and we also study the behavior of solution as h -> 0+. Suppose that, in addition, ß -1 and (1.6) holds. Such a problem, by Theorem 2.8, has the only solution This result generalizes those of [1] , [4] . At first, for every T > 0 we put (3.1)
W(QT) is Banach space with respect to norm (see [5] )
Further, we want to prove that the family of solutions {uh}h>o converges strongly in W(QT) to a function U which is the only solution of the problem (1.1)-(1.4) with H = 0. We admit following hypothesis on the function B2 occuring in (F) Besides, this solution u is unique.
(ii) Consider ho > 0 fixed, and two parameters h, h' 6 (0, ho). Let Uh and UH,< be solutions of the boundary-initial value problem (1.1)-(1.4) corresponding to the parameters h and h', respectively. Then Z = Uh -u^ satisfies Furthermore, if in (3.19) we suppose that h' -> 0+, we have (3.6), and the theorem is proved completely.
Numerical results
Consider the problem The linear system (4.6) is solved by searching its eigenvalues and eigenfunctions. We study the problem (4. 
